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WHAT IS CLAIMED IS: 

1^. A liquid crystal display apparatus having a pair of 
substra-bes of which at least one substrate is transparent and 
a liquid Vrystal layer sandwiched between the substrates, 
comprising: 

a plura\ity of scanning electrodes formed on one of the 
substrates; an\ 

a plurality of signal electrodes intersecting in a matrix 
form with said pl\rality of scanning electrodes; 

wherein the di^splay apparatus further comprises, within 
ach of the regions surrounded by said plurality of scanning 
electrodes and said plVrality of signal electrodes: 

(a) a display data Voiding circuit connected to a 
corresponding scanning electrode and signal electrode, for 
fetching and storing display data from a signal electrode in 
response to a scanning signa\ for holding a display image 
without updating the display c^ta while a power supply to the 
display apparatus is maintained; 

(b) a switching device connected to said display data 
holding circuit and having a switc^ng operation thereof 
controlled by the display data holdiVg circuit; and 

(c) a display electrode connectec^to said switching 



A liquid crystal display apparatus according to 
claim 1, wh^:i5^^n\an opposed electrode which faces said display 
electrode is pkoy3>i^d on the other substrate of said pair of 
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substrates, and a common electrode connected to a switching 
devasce within each of the regions is provided on one 
subst^te. 

3, \a liquid crystal display apparatus according to 
5 Claim 1, wHierein said switching device for driving pixels is 
composed of X TFT device: a signal for switching operation is 
input to a gat^ terminal of said TFT device, a drain terminal 
of said TFT device is connected to a display electrode, and a 
source terminal xfe connected to a reference line defining an 
giO average voltage of \a liquid crystal drive voltage; and 
ri including AC voltageVgeneration means for generating a liquid 

S crystal drive voltage Vnd timing signal generation means for 

n generating a timing signal which is synchronized with a time 

when said liquid crystal drive voltage generated by said AC 
'^5 voltage generation means re^<::hes an average voltage. 

-a, \ 

3 4. A liquid crystal dispSLay apparatus according to 

Claim 2, wherein said switching device for driving pixels is 
composed of a TFT device: a signal^^^a: switching operation is 
input to a gate terminal of said ipTxd^vice, a /drain terminal 

2 0 of said TFT device is connected td a dr^pklay^lectrode , and a 
source terminal is connected to a rh-fjerence line defining an 
average voltage of a liquid crystal drive voltage; and 
including AC voltage generation means for generating a liquid 
crystal drive voltage and timing signal generaVion means for 

2 5 generating a timing signal which is synchronizeaSL with a time 
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len said liquid crystal drive voltage generated by said AC 
voJstage generation means reaches an average voltage. 




5. \ A liquid crystal display apparatus according to 
claim 2, v(ft^^in f^aid display data holding circuit within each 
of said re^oflhs is connected to said common electrode, 

A liquid crystal display apparatus according to 
claim l^'^herein said display data holding circuit includes a 

in film transistor having a gate connected to the 
c/)rresponding fanning electrode and one of a drain and a 
fp-CQ^/source connected the corresponding signal line, and a 
in / capacitor connected bp the other of the drain and the source 
of said thin film transi^stor 
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1. A liquid crystal display apparatus according to 
claim 6, wherein said switching device has a thin film 
transistor which is connected to the other of the drain and 
source of said thin film transistor of said display data 
holding circuit at a gate and to said display electrode at one 
of the drain and source . 

8s. A liquid crystal display apparatus according 
to claim wherein said one of said substrates has a common 
electrode cXmected to said capacitor of said display data 
holding circuVi^^STd said thin film transistor of said 
switching device. 
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\9. A liquid crystal display apparatus according to 
claiiuNl, wherein said display data holding circuit includes a 
thin fiTm transistor which has a gate connected to the 
correspon^ng scanning electrode and one of a drain and a 
source connected to corresponding signal electrode , and a 
memory circui^ connected to the other of the drain and the 
source of said ^in film transistor, 

10. A liquid ^crystal display apparatus having a pair of 
substrates of which least one substrate is transparent and 
a liquid crystal layerX sandwiched between the substrates , 
comprising : \ 

a plurality of firsA scanning electrodes formed on one of 
the substrates ; \ 

a plurality of signal GLlectrodes intersecting in a matrix 
form with said plurality of :nirst scanning electrodes; 

a plurality of second scarming electrodes provided along 
said first scanning electrodes or said signal electrodes; 

wherein the display apparatuas further comprises, within 
each of the regions surrounded by said plurality of first 
scanning electrodes and said pluraliVy of signal electrodes: 

(a) a data holding circuit connected to a corresponding 
first scanning electrode, signal electrode, and second 
scanning electrode for fetching and storing display data from 
the signal electrode in response to voltages; applied to the 
first and the second scanning electrodes ; \ 

(b) a capacitor connected to said data ho\ding circuit; 



79 



# 

\ (c) a switching device connected to said capacitor and 
having, a switching operation thereof controlled by a voltage 
of the \apacitor; and 

(d) ^ display electrode connected to said switching 
device. \ 

11. A liquid crystal display apparatus according to 
Claim 10, wherern said switching device for driving pixels is 
composed of a TFT Ndevice: a signal for switching operation is 
input to a gate terminal of said TFT device, a drain terminal 
of said TFT device is^ connected to a display electrode, and a 
source terminal is coni^ected to a reference line defining an 
average voltage of a liquid crystal drive voltage; and 
including AC voltage generation means for generating a liquid 
crystal drive voltage and timing signal generation means for 
generating a timing signal wlmch is synchronized with a time 
when said liquid crystal drive V^-oltage generated by said AC 
voltage generation means reachesXan average voltage. 

r2, A liquid crystal display apparatus according to 
claim ll/\wherein an opposed electrode which faces said 
display elec^ode is provided on the other substrate of said 
pair of substra^^es, and a common electrode connected to a 
switching device wr^hin each of the region is provided on the 
one substrate thereoi^\\^N^ J 

13. A liquid cryVfcal dr^play apparatus according to 
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claoAl2, wherein said display data holding circuit within 
eachVoX said regions is connected to said common electrode. 



^\14 . A liquid crystal display apparatus according to 
claim l\. wherein each of said data holding circuits 
comprises ^V 

a firstNthin film transistor connected to a corresponding 
irst scanning \ine at a gate thereof and to a corresponding 
ond scanning Irs^ at one of a drain and a source thereof; 
nd \. 

a second thin f ilm^transistor connected to a 
corresponding signal electrode at a gate thereof and connected 
with said first thin film trar^istor and said capacitor in 
series . 

fl^. A liquid crystal display apparatus comprising: 
a plurality of scanning electrodes; 

a pliS^r-ality of signal electrodes intersecting with said 
plurality o\ scanning electrodes; 

a TFT substrate formed with pixel circuits each having at 
least one display electrode, at respective intersecting points 
of said scanning esLectrodes and said signal electrodes; 

an opposed subsWate formed with a transparent electrode 
on a surface opposinoAaid TFT substrate; and 

a liquid crystal layer^disp^^d between said TFT 
substrate and said opposed substrate, switching control for an 
alternating current liquid crystal driving voltage applied to 
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iaid transparent electrode being performed by said pixel 
circuits; 

each of said pixel circuits comprising a first pixel 
circuYt consisting of display data holding means, formed with 
a capa^tor connected to at least one TFT element connected to 
said scarming electrode and said signal electrode, said TFT 
and a commc&n electrode, for holding display data, and pixel 
control mearvfe formed with at least one pixel driving TFT 
element connected to said common electrode and said display 
electrode, and a second pixel circuit including a timing 
switch means between said display data holding means of said 
first pixel circuiV and said pixel control means; 

wherein said f^st pixel circuit and said second pixel 
circuit intersect in Vt least one of horizontal and vertical 
direction . 



16. A liquid crystal display apparatus according to 

claim 15, wherein a timing ^or turning said timing switch 

means of said second pixel cVrcuit ON is set immediately 

before transition from an upp^j<levfel voltage to a lower level 

/ \ ^ / 

2 0 voltage in a square wave of paiNd jliquid crystal driving 

voltage and immediately befokre t^^^>:l^iJ:i6n from the lower level 
voltage to the upper level voi-tage\ wherein voltages to be 
applied to the liquid crystal form tYmings which are shifted 
approximately 180° in phase between sa\d first pixel circuit 

25 and said second pixel circuit. 
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17\ A liquid crystal display apparatus according to 
claim leX wherein said timing switch means is constructed with 
an n-chani^el TFT and a p-channel TFT provided between the 
output o^^^ TF1* ^nd the gate of the TFT of the pixel 
driving [means^'^^r^ grounding, in order to effect switching 
control 6;^the g^tes of said n-channel TFT and said p-channel 



TFT, 
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